Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-003724 
(43)Date of publication of application : 07.01^000 



(51)Int.CI. 



H01M 10/40 
H01M 4/02 
H01M 4/58 



(21) Application number : 10-231064 

(22) Date of filing : 1 8.08.1 998 



(71) Applicant 

(72) Inventor : 



UBE IND LTD 
HAMAMOTO SHUNICHI 

HIDAKA ATSUO 
NAKADA YUKIO 
ABE KOJI 



(30)Priority 

Priority number : 092261 57 Priority date : 22.08.1 997 Priority country : JP 
10102415 14.04.1998 JP 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery having superior battery 
characteristic, such as cycle characteristic, electrical capacity and storing characteristic and 
having superior low^emperature characteristic. 

SOLUTION: In a lithium secondary battery formed of a positive electrode, a negative electrode 
and a nonaqueous electrolyte formed by dissolving the electrolyte in a nonaqueous solvent, the 
positive electrode is made of a material containing lithium compound oxide, and the negative 
electrode is made of a material containing graphite, and the nonaqueous solvent is mainly 
composed of annular carbonate and chained carbonate, and the nonaqueous solvent includes 
0.1-4 wt.% of 1 ,3-propanesultone and/or 1 ,4-buthanesultone. 



http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAAkPai6RDA41 2003724P... 2008/04/07 



(i9)B*B#»Jt (jp) <i2> ^ 58 «|# ^ fli! (A) (umnamsm*^ 

#W2000-3724 

(P2000 -3724A) 



(43)^18 B *flE12^ 1^ 7 0 (2000. 1. 7) 



(SDlntCL' 




F I 


f-r3-h-(|Nl) 


HOIM 10/40 




HOIM 10/40 A SHOO 3 


4/02 






4/UZ D 5 rl U I 4 


4/58 






4/do a 11 U ^ 9 








tIOI:* lMt««!>«Cl2 OL (^ 6 H) 




4MPP10-231064 


(71)tH«A 


000000206 










(22)mMB 


¥«filO^ 8 H 18 B (1998. 8. 18) 




lUaHHr^Ttsmm I TS12«32# 






(72)SSW« 


«- 




«WPF0-226157 




^J□)ll^ff«:A:^>^«1978»JftcD5 ^ 


(32)fl|jtB 


¥1$ 9 ^ 8 ^ 22 B (1997. 8. 22) 








B* (JP) 


(72)»i»« 


Hi* tSEH 




MPFIO- 102415 




(Uanmm:A^/h«l978»li«05 ^ 




TJ*10^4 n 143(1998.4. 14) 








B* (JP) 


(72)5E«« 










^^P»^7p:*:^>^#l978»*©5 ^« 



















(54) [fKi»(0«»] lii;«cmft«J:rR-n«)av^^U^<^A^^9c«i 



(57) 

[3SHJ «fl!iwf--f m^^S. »#!|ttt/<c 

^Ti^mm^pi^o. imt%&s±.4mm%&.r<Di, 3- 



1 

^^^^^l^iio. Ui:%Jii±4a«%^Troi, 3- 

Mo 

1 0 7 0 mt%&,r-r:-h 'o , sutE^tt 

h 3 0 mm%&.± 9 0 fil:%iilT 

1, 4-7'^'y;^/Wh>(7)-a-#*;05O. iaS%i^±4 

mi:%ii^Tt^fc5 r t ^wikt-ri>m^m i Eii<o y ^ 

^nt°wy:^;-.1f;f>- h*J J;t>•:/^^>-:*- 
^mm t -thmm. i iE«ro y a 

5 ] SflfS ^ 7 7 r -Y h jJ-^?5^lli&S fcliA® 
[f»*«6l mm^yyr-( hoU&l-m (0 0 2) (D 

BPb^PiS (doo2 ) ;i53. 35~3. 40;ty^'';^hn 

fcy f•'>i^-^«ffiffl#*«<^?^g|cfcv^T. iS#^7k«« 

Wl, 3-7'n/NV;^/i'f-:/*3j;0!/S/-cill, 4-7' 
? > h y ^ ttt V > 5 r i: i 1- 5 y 5^ 

#i:;55 1 0M4%tt± 7 0 m*%j!^T-CS) ^ . sfrE^^ 
;<7-7}^;f;- hro^;^l:;*5 3 Ofil:%Jei± 9 Ofil:%«T 

1, 4-7'^'y^/whyo-a-*ft75SO. H4%W±4 
ai;%JitT-e-fc^ i ^#iti-r5W*iI 7 Etc;) y ^ 



(2) #^2 000-3 72 4 

2 

10 III*iSl2] mlE^7 77^ hwfe^-ffl (0 0 2) 
COBWRS (do«, ) ^53. 35~3. AO-tVif:^Vxi 

-A (A) ■efc?)»*3i7fB«<oy^'>i^i:0c«ftffl^ 

[0 0 0 1 ] *^M{±. m»-y->r i^f^mL^^. «m« 

10 0 0 2] 

jfe^iMt LT. Effil^il. LiCoO. , LiMn^ O 
4 . LiNio. /£ifroy f-->y>,-^t^-g-^fbti;iiSiiV> 

oy ^^7A(Dflii^;i■i;'<cl,^fc*. ^myf•'>AA1£^fflv^ 

30 -So 

[0 0 0 3] 

[0 0 0 4] mz^ Effit L-CBfrEy^-^A^^s^S! 

[0 0 0 5] m^lt. WTi^mmt LTiS«:*-/KJt^- h 



(3) 

3 

<Dm\''-:fo}i°uy:t}-7^:^-h (PC) (4> (Sja(ctDi/> 

[0 0 0 6] *^0^(4. mB(Dio^j:v^<yM.-'^mm 
mmnmiizm-r^vmim^L. a^coif-r ^/^#tt;c lo 

[0 0 0 7] 

^- I.o#^^at4^(c0. 20 
±4Ml:%JJiTco 1, 3-7'D/-?y;^/H>yjoit)!/t 

ittts y^c^i.-^m^iicM-rSo 
mmmmm^tix\^^^Ammmx'h^x. 

L. I.o#^)§li4'ico. 1~4S*%»1, 3--/n 
[0 0 0 8] 

h (EC) . fcVy;^;-^^^- h (PC) 
*5j;t>':7f-u>;*->K^- h (BC) A^hmitii^'pfJ: 

[0 0 0 9] ttz. tfftE^#c*-5K^- h t LTi4, v' 40 
p'^^/W*— /K:^- h (DMC) , ^ 
-h (MEC) . i:^3L^/Ui]'-rs:^'-h (DEC) 

a(iti?)'>''=t < t i,-miii±.xhi z t M^t. 
[0 0 10] *?i9jtc4oit?>y^^>i^-^m»fflmfl?« 

1 0S*%|^;(± 7 OS*%eJ(T-Cfe 9 . mflE^^^*- 

/-J^^- h (Dt^^t'" 3 0 S4%ii(± 9 0 MMo^J.'rX'h 
6ZtAm-t.L<. ^fz. 1, 3-7°^/^y;^y^ h>iJ 
<J;t^/*fcl4i, 4-:/^'yx/Ph>-(;5^;ti:;^so. i 



#M 2000-3724 

4 

[0 0 11] *|gWeftffl$tl5«»f?tL-C(4. ^!);?L 
l±\ L i P Fe , L i B F4 , L i C 1 O4 . L i N 

(SO2 CF3 ) 2 , L i N (SO2 C2 F5 ) 2 . L 
iC (SO2 CFj ) 3 ;^£if755*(f P^nSo ril<bW« 

(Cii^O. 1 ~3M, L< (40. 5~1. 5M(Djg 

[0 0 12] ^msmmmmi. Mt^i. ffifHco^tt:^; 

ISW«#f«?r^#FL. 1, 3-7'n/N°v;^/i^h>'*5j;tJ5 
/*/c:(4l, 4-y^i^;^/Uhi^5r^/S-t5ri:ilj;"9 

[0 0 13] -».mnLmi^i-^mmm&.^(Dmiiimi 

[0 0 14] fi)x.(4\ iEffijgi^Kt L-C(43^</i'h. -7 

^mtLXiis mx.l-£. LiCoO^ , LiMn 
z O4 . L i N i O2 tg:t't^^ifhtl6, 
[0 0 15] Effii4. mlfa(7)lEffi?gt)K^T-fe^ix>-:/ 

/W:^a3:^W>- (PTFE) , ^ U 7 -yftlf- y x>- 
(PVDF) f£t'(7:)'i^mmxx^^MtmmLxiEm'^ 
mtLtzm. z(DiEmum^Mn.»tLX(D7/i'^:^^ 

a^. 5 o°c~2 5 ot:saco£s-e2^Ke**$T 

[0 0 1 6] Alifgi^Kt LXi4. y^>>A^Plji. S^c 

T-ffi (0 0 2) CDffiWSI (dw. )/S5 3. 35~3. 4 
OA (Jl-V^xhn-A) T-fc5Efe^S«e^«3t^#i- 

£0 i 5 ?i^j^mi43i^ W y 7° n t° U y v=3: y ^ -4^ y 
-r- (EPDM) , /^y X h7 7;U:tn3i^W> (PT 
FE) . :^])y-yit\^=^^Jy'y (PVDF) tiifOf^^ 

mtmLx^m^mtLxim^h^o 
10 0 1 7] *»§airiov^t. mmm^iiC^^^ii^ 

1. 3-yn/^yx/wh>-i3j;0/Sf::l41, 4-:/^? 

y:^j\^ h yit. i^mm^M^X'(Dyfmm&mmj^i^'^^ 
[0 0 18] y f-'?Aiiftfl:?tfe(7)*igi4!|#S'Pgs$n5 



5 

[0 0 19] 

[0 0 2 0] mmM 1 

[«fl?ffiWpSi] tVy;*-/!^;^;- h (PC) ti^ 
pt^/w*-)}?^- h (DMC) tSra*tt;l : 1 

i^fcisSL. a-T'n/NV^/why (p 

S) ^0. lMl:%i;i:-5 J; 9irSD;tfc„ r^xtrL i P 

[0 0 2 1] (D5"'>Ar:?;fcfl;fficoftM43j;r>*mm#tt 

LiCoO^ (iEffiSi^K) ^8 0i»%. 7 
r4xtri-^f-/P-2-t:°ny Kv-j^SJ^ttx.^ ?I 

1 0 mt%(Dm-tx'm'B-L. zmz i -7< 5^/1^- 2 - 1° 

Lfco ^LT, ;}f yT'nfWi^^^^Ltt^w/PAWfe/N" 

(ii:g2 0 mm. m^3. 2 mm) ^f^SLfco rwn 
^i^Uffi^ffll^-C, (2 St:) (C:fc'VN-C, 0. 8m 

A(r>^mmRrj^^m&x\ m±m&4. 2v4t-5b#k 

3fEl:L. i!):lC0. 8mA(75S«ST. ^±fl:l±2. 7V 
(±, 4 1 5mAh/gj^*, »C«5^»t43 1 9mAh/ 

g^*T'fei9. EC/DMC (1/1) 

0 0 % Lfc t # ro*!t««»iNHt*l4 8 2. 3 %T-fe o 

fc„ ^ro|g***ilc^-t„ rtitilSUI-. (2 5 

t:) iC*Jl^T. ^a»K&t>*^«ffiO. 8mAt:H-ih«:jI 
4. 2 V*T-5^|^^«Lfc«. -2 0*C{>:L-C^m}« 

0. 8mA-e|i|-ltl;ffi2. 7 Y tX'ikmifz, Z(Dt^ 

<r>^mtkmmmimM.t(Dmmikmn^itX' s s %-cfc 

[0 0 2 2J *j!fe«fij2~lim«»J5 
mffi?rf^|!!L. «?i!l#tt*aiJ^tfCo ^aT> 5 0f->f 



(4) #M 2 0 0 0 - 3 7 2 4 

6 

(0 0 2 3j mmme 

IEffi?gtl®?r L i C o ;0>e.LiMn2 O4 irjtx. 

[0 0 2 4] ■Mmm 7 

J;9(cL/tii(^!±*Jfe^Ji tlsl^d L-cyf''>Ai:?i:« 

[0 0 2 5] J^ttlS^J 1 
«»?S*I/5)c5r EC/DMC (Siit 1 / 1 ) i^iSi^ 
lcL/iii^^(4ll*^Jl i:l^1t(CL-cyf-l?Az:i!J:«?|fe^ 
f^i!}LT^«C«^iSi^fTofc„ ^lH]ro^««*(l, 4 1 
ImAh/gi^^, SStS^SiiS 2 6mAh/g^^-C 

IU»*!cm^*H:T- 6 2%-e*)ofc„ 
20 [0 0 2 6] itlJ^iJ 2 

SAf>«|fi)5e^PC/DMC (ai:itl/i) t/i?>J;9 
L fcfi;l^l±||J|«a|i t ISl^lc L -C y ^ A r 3r 

M*^^«2(C^i-, 
[0 0 2 7] HJfe^j 8 

1, 3->^n/<i^;^/Uhywg5j)Pl:Sria]t%i L> ^ 
*^^i5rEC-DMC (m»itl/2) i: L/tJii^^iill 

[0 0 2 81 *JS6«a|9 

1, 2.--fuy<y%;vh>(nm\iM.^?>m%tLfz.^X 
L. «?ft!|#tt5r»J^Lfc. ^fiTx 5 0^^^'^/^^w^^: 
[0 0 2 9] Ute^J 1 0 

1, 3 -7°n/^y;^yu hXc-lt^r 1 , 4-7'^>X;l. 
h:/?r3M*%^AqLfcK^{4llJ6«a|8 tmmiijmc 

lEm^mnt lxl i Mn^ o, ttz^Lmimmm 

?r*3(C^i-„ 
[0 0 3 1] Hffi^J 1 2 

1, 3--fu/<y^/i'hy{'iXx.Xi, 4-y^y:^/i' 

50 irit), 3^>m?i!i*f^®}L. ^ 



(5) 



20 00-3 7 2 4 



8 



fiT. 5 0 in- /i-'^ommmmmwm^m 3 izm-r^ 

•So 5 



[0 0 3 4] 



* [0 0 3 2j 

[0 0 3 3] 

mi] 







fkm 








LiCoOi 




IM LiPF. 

PS-PC-DMC(0. 1/49, 95/49. 95) 


8 2.3 


mm 

«I2 






IN LiPP. 

PS-PC'DlllC(l/49.5/49.5> 


S 7. 2 




LiCoOi 




IM LiPF, 

PS-PC-DIIC(4/82/64) 


8 S. 9 


mA 


LiCoOt 




lU LiPP. 

PS PC'DBC(l/49.5/4fl,5) 


8 5. 2 


mik 

ms 


LiCoO« 




IM LiPP» 

PS-PC-«EC(l/49.5/49,5) 


8 7. B 


mm 






IM LiPFa 

PS-PC-MEC(l/49.5/49.5) 


8 6. 4 


mm 

«7 


liCoOa 




ly Li?p« 

PS-PC-'EC-DIIC(l/20/19/60) 


8 S. 5 











mm 




50tO* 








m M 


ft 
















(Sftit) 


nt^m % 




LiCoOa 






0 


lU LiPP, 


8 4.5 






m 






EC-MICCl/1) 






LiCoOa 






0 


IK LiPP. 














PC-DICd/l) 





[0 0 3 5] 



50 [« 3 ] 



(6) 



2000-3 724 



10 







ft m 


^ ftr M 


A 

vt% 




mm 


mm 
ms 


LiCoOa 




1. S'lof^my/ 


],0 


IM LiPF, 
EC-DMC(l/2) 


9 2,8 


^m 


LiCoOa 


m 




8.0 


lU LiPP» 
EC-DUC(l/2) 


9 4.7 


mm 
mw 


LiCoOt 




1, 4-irmyj 


3,0 


tU LiPFf 
EC-DttC(l/2) 


9 3.6 


mm 
mn 


LiUn204 






3.0 


lU LiPF« 
EC-DIIC(l/2) 


9 5. 5 


mm 
mi2 






\,4-ifymv 


3,0 


tU LiPF, 
EC-DUC(l/2) 


9 5. 2 



{12)% 



F^— 5H003 AAOl AA03 AA04 BB05 BC06 
BD03 

5H014 AA06 BB06 EEOl HHOl HH08 

5H029 AJ02 AJ04 AJ05 AJ07 AK03 
AL06 AM02 BJ03 DJ08 HJ02 
HJ13 



